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   Scallop is one of the major marine products in Hokkaido. This region of 
Japan alone generates approximately 200,000 tons of scallop shells per year as 
industrial waste. We have thus been engaged in research to efficiently utilize 
scallop shells as a useful natural resource. Scallop shells consist of 99% CaCO3 
and 1% organic compounds. We focused on the unexploited organic components 
of scallop shells and we studied the physiological activities. 
    This doctoral thesis consists of three chapters. Chapter 1 : the identification 
of the dietary fiber-like materials contained in a scallop shell organic 
compounds, Chapter 2 : the free radical scavenging ability of a 90kDa protein, 
and Chapter 3: the protease activity of a 90kDa protein. 
    Chapter 1    We showed previously that feeding organic extract of scallop 
shells (scallop shell extract) causes a decrease in the weights of white adipose 
tissues in rats fed a high-fat diet. In addition, cholesterol concentration in the 
serum of rats that received a diet containing scallop shell extract were 
significantly lower than that in the serum of rats on control diet. Feeding this 
scallop shell extract to rats increased the fecal weight as well as the fecal 
excretion of bile acids. Amino acid composition of feces from rats fed the scallop 
shell extract was different from that of feces from rats fed the control diet, and 
treatment of the extract with pepsin and pancreatin identified a protein with a 
molecular weight of 90 kDa (90-kDa protein) as one of the indigestible proteins. 
The 90-kDa protein showed the ability to bind bile acids. These results suggest 
that indigestible proteins (resistant proteins) in the scallop shell extract, 
including the 90-kDa protein, inhibit the absorption of bile acid by binding to it 
and cause increased excretion of fecal bile acid, which subsequently may 
decrease the serum cholesterol level. 
Amino acid composition analysis showed that the 90-kDa protein was rich in Asx 
(Asp or Asn), Ser and Gly residues. Partial amino acid sequence analysis showed 
that the 90-kDa protein is a novel protein. 
  Chapter 2 describes that the 90-kDa protein has the scavenging activity of 
free radical generated by xanthine and xanthine oxidase, and Chapter 3 
describes that the 90-kDa is the protease that has resistance against thermal 
and chemical denaturation. 
 





















ニルアラニンの C 末端側を特異的に切断する基質特異性をもつことを示している。 
最後に，90kDa タンパク質が示すこれらの生理活性作用の有効利用可能性につい
て考察を加えている。 
以上，本学位論文は，ホタテガイ貝殻の新たな有効利用法の開発に新たな知見を
与えるものであり，博士の学位を授与するに十分な成果であると判断した。 
 
 
 
